Evaluation of reference genes for human chondrocytes cultured in several different thermal environments.
The purpose of this study was to identify reference genes showing stable expression in chondrocytes cultured under several different thermal environments and in different culture systems. Human articular chondrocytes were cultured by monolayer or pellet culture system at 32 °C, 37 °C, and 41 °C for 3 days. Thereafter, the total RNA was extracted, and quantitative real-time reverse transcription polymerase chain reaction (qRT-PCR) was performed. The qRT-PCR data was analysed using three different algorithms (geNorm, NormFinder, and BestKeeper) to identify reference genes exhibiting stable expression from among the seven candidate reference genes (B2M, ACTB, GAPDH, HSPCB, RPL13a, YWHAZ, and 18S). The candidate reference genes, except for HSPCB and YWHAZ, showed systematic variations in expression. In the monolayer culture, RPL13a was the most stable gene identified using NormFinder and BestKeeper; on using geNorm, ACTB and GAPDH showed the highest expression stability. In the pellet culture, ACTB was the most stable gene identified using NormFinder and BestKeeper, whereas GAPDH and RPL13a were the most stable reference genes as determined using geNorm. In the combined group, B2M and GAPDH were the most stable genes identified using geNorm, whereas RPL13a and YWHAZ were the most stable as per NormFinder and BestKeeper, respectively. The best combination of two candidate reference genes among all the groups determined using NormFinder was RPL13a and YWHAZ. The combination of RPL13a and YWHAZ might be suitable as reference genes for human chondrocytes cultured at 32 °C, 37 °C, and 41 °C in monolayer, pellet, or combined cultures.